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(54) AMIDINOIDAZOLE DERIVATIVE 

(57)Abstract 

PURPOSE: To obtain a new compound, having inhibiting activity 
against the Maiilard reaction and useful for preventing and treating 
diabetic complications, atherosclerosis, senile cataract, etc. 
CONSTITUTION: This compound is expressed by formula I (R is H, 
OH, nitro, amino or sulfamoyi), e.g. 2H-indazole-2-carboxamidine 
hydrochloride. Furthermore, the compound expressed by formula I is 
obtained by reacting an indazole compound expressed by formula II 
with a halogenoamidine expressed by formula III (X is halogen) in the 
presence of an acid such as hydrochloric acid in an inert solvent 
such as THF. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not reflect the original precisely. 
2.3|e*3M: shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A general formula (I) 
[Formula 1] 




< I ) 



R 



(The mark in a formula expresses following semantics.) 

R: A hydrogen atom, a hydroxyl group, a nitro group, the amino group, a sulfamoy! group 
The amidino Indazole derivative come out of and shown, or its salt 



[Translation done.] 
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♦ NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely, 
2,3t:^^^ shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] . , ^ . ^. 

[Industrial Application] This invention has the Maillard inhibition activity and relates to an amidino indazole derivative 
useful for the prevention and/or the therapy of a disease by various diabetic complications and aging, or its salt 
[0002] In recent years, a close-up of the denaturation of the protein by the glucose is greatly taken as one of the 
onset factors of diabetic complications, and it Is considered to originate in the Maillard reaction produced in the living 
body. They are a series of reactions considered to result in an advance glycosylation end product (AGEiAdvanced 
Glycation End Products) with the decomposition for a Maillard reaction to present [ the amino group of protein 
saccharifies nonenzymatic by the glucose (glycosylation). an AMADORI transition product is formed as an inital 
glycosylation product glycosylation advances further, and protein constructs a bridge and denaturalizes, and J brown 
and be refractory, and difficult for It by the protease, or [ that advance of the nonenzymatic glycosylation by th^s 
reaction or especially generation of AGE protein has a hyperglycemia condition and the slow metabolic rate ] or 
the protein part which is not metabolized — remarkable — denaturation. depression, and abnormalities of proteins, 
such as a diabetics various protein parts, for example, hemoglobin, serum albumin, the collagen and elastin of a 
connective tissue, myelin, and eyeball RENZUKURISUTARIN It brings and it is thought that It is one of the causes 
which start the complication of diabetes mellitus. such as a retinopathy, a nephropathy, a cardio-vascular system 
failure neuropathy, and a cataract Moreover, the Maillard reaction in the living body is considered to be one of the 
mechanisms of aging, and it is guessed that it Is what is closely connected also with the disease by aging. Therefore. 
It Is thought very effective in diseases, such as various diabetic complication and a senile disease, to check a 
Maillard reaction and to control sthenia and AGE generation of nonenzymatic glycosylation. and the development 
research of the compound which has Maillard reaction Inhibition activity conventionally is tried. 
[0003] Conventionally, various things are reported as a compound which has the Maillard inhibition activity. For 
example the aminoguanidine. alpha-hydrazino histidine, the lysines, and such mixture given in JP.62-1421 14,A 
reported for the first time as a Maillard reaction inhibitor are mentioned. These drugs suppose that it is what checks 
secondary glycosylation, as a result can control protein bridge formation and AGE generation by reacting with the 
carbonyl portion of the AMADORI transition product which is an initial glycosylation product and blocking this 
portion. 

[0004] . . . 

[Problem(s) to be Solved by the Invention] With the conventional Maillard reaction inhibition activity compound, this 
invention persons completely differed in the chemical structure, invent the amidino indazole derivative which has the 
effect which was excellent as Maillard reaction inhibitor, and came to complete this invention. 
[0005] 

[Means for Solving the Problem] That is, this invention is a general formula (I). 
[0006] 
[Formula 2] 



N H 




[0007] (The mark in a formula expresses following semantics.) 

R- A hydrogen atom, a hydroxyl group, a nitro group, the amino group, a sulfamoyi group 

It comes out and they are the amidino indazole derivative shown or its salt R in this invention compound (I) is a 
hydrogen atom, a hydroxyl group, a nitro group, an amino group, and a sulfamoyi group as above-mentioned. R is 
combinable with the carbon atom of the arbitration on the benzene ring of this Invention compound indazole ring. 
[0008] Moreover, this Invention compound (I) forms an acid and a salt As this acid, an acid addition salt with organic 
acids such as an acid addition salt with mineral acids, such as a hydrochloric acid, a hydrobromic acid, a hydroiodic 
acid a sulfuric acid, a nitric acid, and a phosphoric acid, a formic acid, an acetic acid, a propionic acid, butanoic acid, 
oxalic acid, a malonic acid, a succinic acid, a maleic acid, a fumaric acid, a lactic acid, a malic acid, a tartaric acid, 
carbonic acid, glutamic acid, and an aspartic acid, is mentioned. Furthermore, Isolation of this invention compound (I) 
may be carried out as materia! of a hydrate, solvates, such as ethanol. or a crystal polymorphism, and these invention 
is also included in this invention. 
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(Manufacturing method) this invention compound can be manufactured with the application of various synthesis 
methods. Below, the typical manufacturing method is illustrated 
The first process [0009] 



[Formula 3] 




V 



(ID 



NH (III) 

Hg NCN 
(IV) 

N-C-NHg 



R (1) 

[0010] (The mark R in a formula is as aforementioned.) X means a halogen. A chlorine atom, a bromine atom. etc. are 
mentioned as a halogen atom in X. By the halogeno HORUMU amidine shown by the indazole compound shown by 
the general formula (II), and the general formula (III), its salt or the cyanamide (IV). this invention compound (I) 
performs N-amidino-ized reaction, and is manufactured, this reaction — indazole compound (II) the halogeno 
HORUMU amidine. its salt (III), or cyanamide (IV) of the reaction equivalent amount — the inside of an inert solvent 
— warming — it is carried out the bottom thru/or under heating reflux. As an inert solvent benzene, a 
tetrahydrofuran (THF). chloroform, ethyl acetate, toluene. 1,4-dioxane, etc. are mentioned. When using it only by the 
halogeno HORUMU amidine. it is desirable to add acids, such as a hydrochloric acid, bromate, or a nitric acid 
The second process [001 1] 
[Formula 4] 

NH 

II S 7C 

N-C-NHp > 




N 




02 N 

(V) 

NH 
N - C -NH5, 

H2 N 

(VI) 

[0012] this invention compound (VI) is manufactured by returning the nitro compound shown by the formula (V). This 
reduction reaction is performed to the bottom of ordinary pressure thru/or pressurization under existence of the 
precious metal catalyst of palladium carbon, platinum oxide, etc. by catalytic reduction in solvents usually used for 
catalytic reduction, such as a methanol, ethanol, and ethyl acetate, that what is necessary is just to follow a 
conventional method. 
[0013] 

[Effect of the Invention] this invention compound (I) or its salt has Maillard reaction inhibition activity, and is useful 
for the prevention and/or the therapy of arteriosclerosis, the arthrosclerosis. etc. which are considered that 
cardio-vascular system failures, such as various diabetic complications, for example, a retinopathy, a nephropathy, a 
coronary artery nature heart disease, peripheral circulatory disturbance, and cerebrovascular disease, the 
diabetes-mellitus sexual nerosis, a cataract and a Maillard reaction are involving. Moreover, prevention of the 
atherosclerosis and the senile cataract which are considered to cause by aging of protein, or cancer, and/or the 
usefulness as a remedy are also expected. Furthermore, since it is possible to prevent protein bridge formation of a 
collagen, an elastin. etc., it can also consider as cosmetics or skin external preparations. It is common knowledge that 
the Maillard reaction relates to deterioration of the protein of not only in the living body but ingesta or a taste object 
and amino acid and this invention compound can be used only as functional food for said physic and the cosmetics 
purpose further again also as Maillard reaction inhibitor of the ingesta containing protein or amino acid or a taste 
object 

[0014] (The pharmacology effect) The Maillard reaction inhibition activity of this invention compound is checked by 
the following experiment methods, and has the outstanding effect 
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After having dissolved the Maillard reaction inhibition activity test experiment method iysozyme and the ribose in the 
0.1 M sodium phosphate buffer solution (pH7.4) containing sodium-azide 3mM so that it might become the 
concentration of 6mg [ ml ] /and 100mM(sX respectively, and carrying out incubation for seven days at 37 degrees 
C. electrophoresis was performed for the constant rate using ejection SDS-PAGE. After electrophoresis. 
0.04%Coomassie Brilliant Blue The quantum of the amount of generation of a dimer and a trimer was carried out with 
the densitometer after dyeing by R-25a It added so that it might be set to ImM. 3mM. lOmM. or 30mM(s) before an 
incubation, and the compound of this invention investigated the depressor effect over the dimer and trimer 
generation in each concentration, and calculated IC50 value. 

[0015] (Pharmaceutical preparation-ized matter) The physic constituent which contains one sort such as a 
compound shown by the general formula (I), or the salt permitted pharmaceutically. a hydrate permitted 
pharmaceutically, or two sorts or more as an active principle Usually, using the support and the excipient for 
pharmaceutical preparation which are used, and other additives, it is prepared by a tablet powder, a fine grain agent 
a granule, a capsule, a pill, liquids and solutions, iruections. suppositories, ointment patches, etc., and a medicine is 
prescribed for the patient taking-orally-wise or parenterally. although the clinical dose to the Homo sapiens of this 
invention compound is suitably determined in consideration of a patient s symptom, weight age, sex. etc. which are 
applied — usually — an adult — per day, in taking orally, it is 10-200mg preferably, and 0.1-500mg is 1 time about 
this — it is -~ a medicine is prescribed for the patient in several steps. Since a dose is changed on condition that 
versatility, an amount smaller than the above-mentioned dose range may be enough as it A tablet powder, a granule, 
etc. are used as a solid-state constituent for internal use by this invention. In such a solid-state constituent one or 
the active substance beyond it is mixed with at least one inactive diluent for example, a lactose, a mannitol. grape 
sugar, hydroxypropylcellulose, a microcrystal cellulose, starch, a polyvinyl pyrrolidone, and magnesium 
aluminometasiiicate. The constituent may contain a solubilizing agent like additives other than an inactive diluent for 
example, lubricant like magnesium stearate and disintegrator like a calcium carboxymethyl cellulose, a stabilizing 
agent like a lactose, glutamic acid, or an aspartic acid according to a conventional method. The coat of a tablet or 
the pill may be carried out as occasion demands with the film of stomach solubility, such as cane sugar, gelatin, 
hydroxypropylcellulose, and hydroxypropylmethylcellulose phthalate, or enteric material. 

[0016] The liquid constituent for internal use contains the inactive diluent generally used, for example, purified water, 
and ethanol including the opacifier permitted in drugs, a solution agent suspension, syrups, elixirs, etc. This 
constituent may contain solubilization thru/or a solubilizing agent a wetting agent an actiuvant like suspension, a 
sweetening agent a flavor agent an aromatic, and antiseptics in addition to an inactive diluent As injections for 
parenteral administration, the sterile solution agent of aquosity or nonaqueous nature, suspension, and an opacifier 
are included. As a water solution agent and suspension, distilled water for injections and a physiological saline are 
contained, for example. As the solution agent of nonaqueous solubility, and suspension, there are propylene glycol, a 
polyethylene glycol, vegetable oil like olive oil, alcohols like ethanol. polysorbate 80 (trade name), etc.. for example. 
Such a constituent may also contain an additive still like an isotonizing agent antiseptics, a wetting agent an 
emulsifier. a dispersant a stabilizing agent (for example, lactose), solubilization, or a solubilizing agent These are 
sanitized by the combination or the exposure of filtration and a germicide which lets for example, a bacteria hold 
filter pass. These manufacture a sterile solid-state constituent again, and they can also use it for sterile water or the 
sterile solvent for injection before use, dissolving. In addition, when preparing the Maillard reaction inhibitor of this 
invention as cosmetics or skin external preparations, it blends so that 0.05-10 weight section content of this 
invention compound (I) or its salt may be carried out to the whole pharmaceutical preparation. Cosmetics and skin 
external preparations can be prepared with a conventional method using a general cosmetics basis or an external use 
basis. Moreover, the Maillard reaction inhibitor of this invention can also be prepared as ingesta, a taste object 
functional food, etc. with a conventional method. 

tool 7] r . 

[Example] Hereafter, although an example explains this invention to details further, this invention is not limited to 
these examples. Moreover, this invention compound obtained in the example shows the chemical structure type in 
the following table. 

The crystal which arose was separated after carrying out the heating reflux of example 1 indazole 940mg and the 
920mg of the chloroform amidine hydrochlorides among benzene or THF30ml for 5 hours. This was +*****ed from 
the ethanol-ether and 826mg of 2H-indazole-2-cull BOKISAMIJIN hydrochlorides was obtained. 
[0018] Melting point 186-187 degree-C elemental-analysis value (as C8 H9 N4 CI) 

C(%) H(%) N(%) Cl(%) ^ . . 

Theoretical value 48.87 4.61 28.49 18.03 Experimental value 48.59 4.65 28.57 18.24 mass-analysis value (m/z): 160 

[(M-HCl) +] 

Nuclear-magnetic-resonance spectrum (DMSQ-dS and TMS internal standard) 

delta:7.22 (1H. dd, J= 8.5, 7.0Hz). 7.48 (1H, dd. J= 9.0. 7.0Hz), 7.71 (1H. d, J= 9Hz), 7.84 (1H, d. J= 8.5Hz). 9.47 (1H. s). 
10.04 (4H, brs) [0019] The following examples 2 thru/or the compound of 7 were obtained like the example 1. 
example 2 purpose compound: — 5-nitro-2H-indazole-2-cull BOKISAMIJIN hydrochloride raw material compound: 
— 5-nitroindazole — physicochemical ~ description — the melting point 193-196 degree-C elemental-analysis 
value (as C8 H8 N5 02 CI) 
C(%) H(%) N(%) Cl(%) 

Theoretical value 39.77 3.34 28.98 14.67 Experimental value 39.45 3.32 29.25 14.86 mass-analysis value (m/z): 205 
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[(M-HCI) +] 

Nuclear-magnetic-resonance spectrum (DMS0-d6 and TMS internal standard) 

9.81 (1H. s) deIta:7.87-8.23 (2H, m). 9.06-9.09 (1H, m), 10.26 (4H. brs) [0020] example 3 purpose compound: — 
6_riitro-2H-inda2o!e-2-culI BOKISAMIJIN hydrochloride raw material compound: — 6-nitroinda2ole — 
physicochemical — description — the melting point 173-175 degree-C elemental-analysis value (as C8 H8 N5 02 CI 
0.3H2 O) 

C(%) H(%) N(%) Cl(%) ^ ^ ^ 

Theoretical value 38.90 3.51 28.35 14.35 Experimental value 39.01 3.56 28.24 14,17 mass-analysis value (m/z): 205 

[(M-HCI) +] 

Nuclear-magnetic-resonance spectrum (DMS0-d6 and TMS internal standard) 

delta:7.90 (IH. d, J= 9.5Hz), 8.19 (IH, d, J= 9.5H2). 8.67 (IH. s). 9.66 (IH, si 10.30 (4H. brs) [0021] example 4 purpose 
compound: — 7-nitro-2H-inda2ole-2-cull BOKISAMIJIN hydrochloride raw material compound: — nitroindazole — 
physicochemical — description — the melting point 230-233 degree-C elemental-analysis value (as C8 H8 N5 02 
CI) 

C(%) H(%) N(%) Cl(%) ^ ^ ^ 

Theoretical value 39.77 3.34 28.98 14.67 Experimental value 39.67 3.22 28.98 14.56 mass-analysis value (m/z) : 

[205(M-HCi)+] 

Nuclear-magnetic-resonance spectrum (DMS0-d6 and TMS internal standard) 

9.76 (IH, s) delta:7.35-7.54 (IH. m), 8.38-8.59 (2H, m), 10.21 (4H. brs) [0022] example 5 purpose compound: — 
5-hydroxy-2H-indazole-2-cull BOKISAMIJIN hydrochloride raw material compound: ~ 5-hydroxy indazole ~ 
physicochemical ~ description — the melting point 188-191 degree-C elemental-analysis value (as 08 H9 N4 OCI 
and 1.1 H2 O) 
C(%) H(%) N(%) Cl(%) 

Theoretical value 41.34 4.86 24.10 15.25 Experimental value 41.21 4.74 24.22 15.31 mass-analysis value (m/z) : 
[176(M-HCI)+] 

Nuclear-magnetic-resonance spectrum (DMS0-d6 and TMS internal standard) 

delta:6.87 (IH, d. J= 2Hz). 7.14 (IH, dd, J = 2 or 9.5HzX 7.59 (IH. d J= 9.5Hz), 9.08 (IH. d, J= 1Hz). 9.86 (5H. brs) 
[0023] example 6 purpose compound: — 6-hydroxy-2H-indazole-2-cull BOKISAMIJIN hydrochloride raw material 
compound: — 6-hydroxy indazole — physicochemical — description — the melting point 187-188 degree-C 
elemental-analysis value (as C8 H9 N4 001 and 1.3H2 O) 
C(%) H(%) N(%) Cl(%) 

Theoretical value 40.71 4.95 23.73 15.02 Experimental value 40.57 4.65 23.98 14.61 mass-analysis value (m/z): 176 
[(M-HCl) +] 

Nuclear^magnetic-resonance spectrum (DMS0-d6 and TMS internal standard) 

delta:6.83 (IH. s). 6.90 (IH. d, J= 9.1Hz), 7.69 (IH. d, J= 9.1 Hz). 9.32 (IH. s). 9.82 (4H. br), 10.43 (IH, br) [0024] 
example 7 purpose compound: ~ 7-sulfamoyl-2H-indazole-2-cull BOKISAMIJIN hydrochloride raw material 
compound: — 7-sulfamoyl indazole — physicochemical — description — the melting point 208-209 degree-C 
elemental-analysis value (as eight H10N5 of O 02 SCI. and 0.2H2 O) 
C(%) H(%) N(%) S(%) Cl(%) 

Theoretical value 34.40 3.75 25.07 11.48 12.69 Experimental value 34.49 3.70 24.73 11.11 12.89 mass-analysis value 
(m/z): 240 [(MH-HCl) +] 

Nuclear-magnetic-resonance spectrum (DMS0-d6 and TMS internal standard) 

delta:7.32 (IH. dd, J= 8.6. 7.1Hz). 7.55 (2H. brs). 7.90 (IH. dd, J= 7.1. 0.9Hz). 8.13 (IH. dd. J= 8.6, 0.9Hz). 9.65 (IH, s). 
10.20 (4H, br) [0025] Example 85 - Ig of 10% palladium-carbon was added to 4.58g of nitro-2H-indazole-2-cull 
BOKISAMIJIN hydrochlorides, and a methanol 100ml solution under ice-cooling, and it stirred for 20 minutes in this 
** under the ordinary pressure hydrogen ambient atmosphere. After filtering the reaction solution and removing 
insoluble matter, reduced pressure distilling off of the solution was carried out. 

[0026] The residue was dissolved in the methanol-ether and the 4-N hydrogen chloride-1.4-dioxane solution was 
added. The depositing crystal was separated, It re crystallized from the methanol-ether, and 1.90g of 
5-amino-2H-indazole-2-cull BOKISAMIJIN 2 hydrochlorides was obtained. 

[0027] physicochemical — description — the melting point 177-178 degree-C elemental-analysis value (as eight 

HI 1 N5 012 of C, and 0.7H2 O) 

C(%)H(%)N(%) 

Theoretical value 36.85 4.79 26.86 Experimental value 36.66 4.56 26.90 Mass-analysis value (m/z): 176 [(M-2HCI) +] 
Nuclear^magnetic-resonance spectrum (DMS0-d6 and TMS internal standard) 

delta:5.80 (3H, br), 7,38 (IH. d, J= 9.5Hz), 7.65 (IH. s). 7.80 (IH, d. J= 9.5Hz). 9.39 (IH. s ), 10.00 (4H. br) [0028] The 
following examples 9 thru/or the compound of 10 were obtained like the example 8. 

example 9 purpose compound: — 6-amino-2HHndazole-2-cull BOKISAMIJIN 2 hydrochloride raw material 
compound: — a 6-nitro-2H-indazole-2-cuIl BOKISAMIJIN hydrochloride ~ physicochemical — description — the 
melting point 189-191 degree-C elemental-analysis value (as eight HI 1N5 CI2 of C, and 0.3H2 O) 
C(%) H(%) N(%) 

Theoretical value 37.90 4.61 27.62 Experimental value 38.14 4.36 27.81 Mass-analysis value (m/z): 176 [(M-2HC1) +] 
Nuclear-magnetic-resonance spectrum (DMSO-d6 and TMS internal standard) 
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delta:6.96 (1H. d. J= S.SHz). 7.08 (1H, s). 7.75 (IH. d. J= 9.3HzX 7.95 (3H. brsX 9.34 (1H, s), 9.85 (4K brs) [0029] 
example 10 purpose compound: — 7-amino-2H-indazoIe-2-cull BOKISAMIJIN 2 hydrochloride raw material 
compound: — a 7-nitro-2H-lnda2ole-2-culI BOKISAMIJIN hydrochloride — physicochemical — description — the 
melting point 195-198 degree-C elemental-analysis value (as eight H11N5 C12 of C. and 0.4H2 O) 
C(%) H(%) N(%) Cl(%) 

Theoretical value 37.63 4.66 27.43 27.77 Experimental value 37.71 4.83 27.42 27.62 mass-analysis value (m/z): 176 
[(MH-2HC1) +] 

Nuclear-magnetic-resonance spectrum (DMS0-d6 and TMS internal standard) 

delta:6.66-7.34 (3H. m). 7.68 (3H. brs), 9.34 (IK s). 9.96 (4H, brs) [0030] 

[A table 1] 




[0031] 
[A table 2] 
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H2 N 
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H2 N 




^ NH 
II 

N-C-NH9 -ZHCl 


1 n 
1 \) 
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^ ^ N H 
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r N-C-NHg •2HC1 

2 N 



[Translation done.] 
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S "T * CD i: 3t X. ti T ^ . X -7 K -S: f& fi V ® S 
CO T ^ S )()^ ^ Jl' 3 - .-n T- 5^ «I ^t: ( i/- U 3 .'U 

-ft ) an. «o ^ -jr »j :j 2/ it j5ji t b t r -7 K u e 

i^, $ 6 C U u i/ Jl/ ^fc j1 US 6 A« 

'ifmt'^m^ts.. Mff ^ V a i/ ( A G E • 

Advanced Glycation End Pr 

o d u c t 3 )^ i^ m i> t m X >o nx ^ -tM:<d ^ftr* ^ 

ccpSJCPfCJ;^* ^"gs ^ 65 ^ U 33 i/ ^1/ -ft C7) ii ^f S ^ 
(i AG Eg^CO^^fett. 

-6 « ft IS 1^ n 4* V'' S e sue ^ L < , ^ ^ ^ a 

# 0 a * CO ® e. SB <4 > mkit^^ ^ n . ^mrJv^ 
^ y ^ u*^ <D a ^7 - ¥ > =^ ^ :^ ^ > ^ ^ ^0 > . 
fiS ^ U > X -7 U U y >5: if O S S CO ^ S . S T ^ 

— o t o T ■£ i: e> T 5> • 4.«cp*3/>f 
$^ -ft CO 7t 

[0 0 03] S£3fE. ^>f^-KlflgffiS$^t-«»^^^ 



(2) 5^06-287180 

2 

/ 

142 1 14-^4it^i5®COT^>'^T-5^>. a-tK 

5i^>'ii7.-3^5^v, ijy>jf>::ti^coi£'&$ljA^^tfe>n 

K y ^ ^ ^ ^ ^ CO * ;i/ ;K — bii 4> i: £ u , ^ ® 5: 

MTttSe^SiS. A. GE^fi£&?P0iT't^>^tOT**5>i: 
t $ . 
[0 0 0 4 ) 

© S o - 

[ 0 0 0 5] 

Ji2^ ( I ) 
[0 0 0 6 ] 
I^b 2 ] 



20 




[0 0 0 7] i^^a}tii^^ty32con^^3ii:>r. 

-e^^^ti^y ^ ^ V vT - ;u g ^ {4: 3t a -e CO ^ T 3!. 

^, tK^^v -hnk. T^-f ^'i/^T- 

30 $> , R i,t . ^ m m it ^ ^ ^ > ^ - ^ ^ > > ^ 

[ 0 0 0 8 ] ^fe. :^^mit'^^ (I). 
SE, x^l/W>®, ■^TVi'Sc, as?. 'JVrf 

40 ^<r>^n t L r ri ^ ^ & ^) ^ ^ ^ ^ 

[ 0 0 0 9] 
[fb 3 1 



3 



(3) 



4 



^06-287180 




(ID 



H 

NH 

Hg NCN 
<IV) 



2 

(III) 



(00101 ( i?: tfj to. g5 # R ti sii K 0 ?i -U -e ^ s . X 
« , j\a>r y ^M^-f ^, ) x c J3 5> n ^* v M ^- i: 

(I) ti, -iis^ (11) i^mts ti^ ^ y iT-/ - 

^;U<ti^i:0^:3tt±^T:*-5K (IV) ht-N-T^^'y 
ftSJ^v :&^7 V\®|jt S tu. ^ . ;*!:jKf£:tiH >f > ^ */->'b'{t^ 
^ ill) t. ^ (O ^ ft^ ^ m o> J-^^ a ^ ;f Ji/ T ^ y ^ 
U<t±-c60^ ( I i:i):si (1 5/ T:^ 5 K ( IV) i: ^ fi& f$ ^ 

T « ^ > t* > * 7^ h ^ t: K P 7 7 > ( T H 

F ). . 4^ n D ;i/ A , jg)i © ni ^ ^!/ , h ;i/ > , 1 . 4 - 

[0011] 

( 4 } 

NH 



i9 



©2 N 



(Y) 




NH 
N-C-NH2 



Hg N 



[0012] ^^ mit^i 



N 



(vn 

(VI) (i . ^ ( V ) ; 



x ;i/ ^ ^ ^ ^ ig fc 

(0013] 

i^mo^^] T^^mit^^ (I) xti-r<^>mt±. ^ 



20 



30 



40 



•50 



NH 

II 

C-NHg 
(I) 

4 ^ ~ K 4 1/ T ^ t # ^ 6 tt "C ^ ® fifR 

m<t. mmmit^fj: ^ CO ^ ^ & xjF x it m K ^ m x*^ 
■-6. sfex MB cD^itiz X -D X um-r^ t m X ^ tix 

fg.T' -5 e> . -ft ^^0^A?«4:-r^>ri:%r-$ 

tJ; -6: !^ ^ <t§ #f 4*I<7) ^ A ^ T 5 ^ ftS? CO ft tC IS I./ r ('^ * 
C ii «^53i-e,^ y . 3*:?£93ft:^44JtiB5^E?g. ft St i& S 

0 T =fe> w ;s u o , 

(00141 (li^.3»^) ;*^^^ft^^^«^:>t - KiK 
^^5: i- 5> . 

UV^-AtU7^^-X$rT^^ft::^^U'?A3mM=&^t^ 

0. iMuvs^hV-i^A^^M (pH7, 4) c-en 

■?n6mg/ml>5tX/l 00mM(6iSSi:'a:^«fc:5t^:^ 
3 7X^'e7BfS-rv^^-^-^3>t.Tc^, — 
;^S^®C»JffiUSDS-PAGEtJ^V^. 
^ir o . fa ^ ^ ® ^ . 0 . 0 4 % C o o m a s s. i e 
Bri 1 liant Blvie R-250T?S^fe^. 
X > i> h - 51 - <t U - tf3fi#:c0^jaS$:S 

sufc. :^ ^ m 0 it ^ -< y 4 =3. - y B y m \z i m 

M, 3inM, 10mMXti3 0inMi:3a^<i:-iC^iQ 

(00 1 5], (ss^ft^^) --j®^ (I) r-^^nsft 
-^wr-sgisiSfS^feti* Mi^m^^^nx^^^^mmcom 



(4) 

5 

OOmg. ^f^U<tilO'-'200mg'ei&y. 

::J?';5:<t% — oCD:i=?gf4 4**^^J^ 0*i;it^?L 

n-;^.. ^$g^-b;i/n- :^. ^ y . it? y tr - ;i/ tr n 

Jn^. ^ A « 7^ 7 y > ® V -jr A CD J: d jS; *S mjPJ 

S ^ X CO J: -i) 4* ^ ^fc j^J . ^ .'Lr 5 V ^ 3^ T ;^ ^ 

> SECD <t -5> ^ T r ^ . ^.^PiX 

tt^?PJ«ig:i|IC <t y 2^ 3 -fe' ^^^^. tKb:^i/:/a 20 

;i/ -^)VX2- 7.. t K n. ^ 2/ n t? ^'i/ ^ ^^1/ -fe ^'L' n - X 
■7^1 i^-h^iTCDW S ^ -5 V as <^ ^ :7 ^1/ A 

T- Igt ^ b T ^ <t , 

^^cDji^^c^a^j, -ff'?^^]. m'jjf^, ^-^m. 

C (%) H (%) 

■ill^fit 48.87 4.61 
4 5.59 4.65 
^^S:^tff^(m/z) •. 160 C(M-HCl)*j 
:^Sx^^^"©;3!:^^ N>f^ (DMSO^dg • TMSP^ 

m) 

5 7.22(IH,dd, J«8.S,7.0Hz),7.48(lH,dd, J = 9.0,7,0H < 
z).7.7l(lH,d. J = 9Hz),7. 84(1 H.d,J«8.5H2), 9.47 (IH.s), 
l0.04(4H,brs) 

{00 1 91 ^mm I tm^iz i^x 0 n m 2 ibm^ 

C (%) H (%) 

mwiis. 39.77 3.34 

39.45 . 3.32 
n&^^m (m/z) • 205 C (M-HCl) * ) 



^^^^05-287180 

6 

<tm. m&m. mmm. %<tm. ^mm. ^m<ti?i im 
^;u^t-^3i-rai§. @:@i^Jto® (c j: o r 

^ (I) xtt-ec3r)jg;&^^ij^^t:^^ruo. 05-1 om 
h z }i^xn ^ . 

{0017) 

9 20mg^^t>^*>X{tTHF30mlrti., SB^Ttfl^in 

;i/ - X - -5^ ;u *^ ^ ^ *S 2H-'<>5ry-;i/-2- 
;u ij? ^^^-^y.V^ifeSS 2 6nig. =Sr^fco 

{0018] iK^ 186-1 a?!:: 



N (%) C 1 (%) 

2 8.4 9 1 8.0 3 

2 8 . 5 7 1 8.2 4 

m^um 2 

g&^-m^fer 5--hn-2H-^'V^i'vr-;i/-2-^7 

j\, if. ^ t; y^m^ 

193-196^: 

, T ) 

N (%) C 1 (%) 

2 8 . 9 8 1 4 . 6 7 

2 9.2 5 1 4 . 8 6 

5 • 7.87-8.23(2H,ni),9.06-9,09(lH,o),9.81(llI,s), 10. 
26(4H,brs) 
50 .( 0 0 2 0 1 Higfif^l 3 



(5) 



^fpg^iz^ 0^-287180 



yi/ ;if ^ -y- i^' > ®E 



ffij^t 173-175^ 



0 



3 H o O t lyX ) 



C (%) 
3 8. 90 
3 9.01 

®S4^^rt(m/z) :. 205 ( (M-HCl) 



H (%) 
3.51 
3,56 



N (%) 
2 8.. 3 5 
2 8.24 



CI ( % ) 
14.35 
14. 17 

7-3ihn-2H--Y>5rV' 



;i/ - 2 - :^ 



T M S P^giS^ 



10 



^ (DMSO-dg 

m) 

S : 7,90.(iH,d,J=9.5H2).8.l9(lH,d,J«9..5H2),8.67(lH. 
s) ,9,66(lH,s), 10,30<4H,brs) 
( 0 0 2 1 ] ^ Jfi 0iJ 4 ^ 

Tbm^mm (Cg Hg N5 c iiiOT) 



23 0- 233'C 



C (.%) 
3 9. 77 
3 9.67 



H (%) 
3,34 
3.22 



© S «f ^ ( m / z ) : ( 2 0 5 ( isA - H C i ) ^ 1 
:K?St^^'S;^'^'5'^J^(DMSO--dg -TMS ISS ^ 

5 : 7.35-7.S4{lH,in),8.38-8.59(2H,Gi),9.76(lH,s), 10. 
21 (4H.brs) 

[ 0 0 2 2 ] ^mm 5 ^ 

TS^tSS-flf ^ (C3HgN4 0Cl- 
C (%) H (%) 

ilSfe^ 41.34 4. 86 

H^ffi 41.. 21 4.74 
^S^^^a(m/z) : (176 (M-HCl)'^] 

mi& ^^?&.:^^<'h;i> cpMso-dg -tmsp^^^. 

.5 : 6,87(lH,d, J=2Hz),7.14(lH.dd, J«2,9.5Hz),7.59(l 
H.d. J-9.5Hz),.9.08<JH,d, J-lHz),9.86(5H,brs) 

[ 0 0 2 3 ] mmm & * 

C i%) H {%) 

4 0.71 4.05 
4 0 . 5 7 4,6 5 

n.^^mm (m/z) : 1 7 6 ( (M-HCl) * 1 

^) 

5 r. 6.83(lH,s),6.90UH,d, J = 9. lHz),7.69(lH,d, J = 9. IH 
z),9.32(rH.s),g.82(4H,br). 10.43(lH,br) 
(:0024lllJg^7 ♦ 



N (%) 
2 8,98 
2 8.98 



CI (%) 
14.67 
14. 56 

S-bKn^i/. - 2H 



>r > V - ;V - 2 



20 iN- <fc ^ «ff • 5 - H K n -< > 5f V - ^1/ 

WlA 1 8 8 - 1 9 1 "C 

1 . 1 H 2 O i: U T ) 

N (%) C 1 (%) 

2 4.10 15.25 

2 4 . 2 2 1 5 . 3 1 

^ B&^^t-^^ • 6-tKn:^i'-2H--<>5ry-;^-2 



30 



40 



- ?ti ;i/ 7K. ^ -t?- 5 > 
gS^ 1 8 7 - 1 8 8 r 



3 H 2 O t U T ) 

N (%) C 1 .(%) 

23.73 15. 02 

2 3 . 9 8 1 4 . 6 1 

♦ gs^^t^i^: 7-7'.Fi/'7r=e^;u-2H--<>3rv-;i/ 
0.^<t^^ ' 7 - :p^)vyT=^^J\^'< y ^ ^/ ~ 



IS^ 208- 2. 09*0 



7hi^.9fiS\m (Co H 1 5 0 2 5 <^ 1 • 0 , 2 H 



C (%) 
3 4.40 
3 4. 49 



H (%) 
3 . 7 5 
3.70 



N (%) 
2 5.07 



2 4.73 



2 O tK>X) 

S (%) 
11.48 

1 1 „ 1 1 



C 1 (%) 
12.69 
12.89 



KS^^ffi (mXz) • 240 ( (MH-HCl) M 



SO 



5 • 7.32{IH,dd. J=8.6,7. lHz).7„55(2H, brs),7.90(lH,d 
d, J-7.. I ,0.gHz),8. l3(lH,dd,J«8.6,0.9Hz).9.65{iH,s), 
10.20<4H,br) 



(6) 



4# m 06-287 1 80 



8 

{0025) m^m S 

5 - zi hn - 2 H ~ >5ry-;i/- 2 - i^Vb^^^^r-y-^ 

tS^^^^ (Cg HjjNg C 1 2 • 0 . 

C (%) H (%) 

SS^^ 36.85 4. 79 

36.66 4,56 
^S4>«f-K(m/z) :.17 6.((M-2HC1)M 
:^ ^ ^ hJl/(DMSO-dg -TMSp^^^ 

5 ' 5.80if3H,br),7.38(lH,d, J = 9.5Hz),7.6S(lH,s).7..80 
(iH,d, J=9.5Hz),.9.3g(lH,s ) , 1 0 . 00 (4H, br). 

(0 0 2 81 nmm s tm^^ i^x Kf.Ti^m^^ Q 

I0£0'ffc-^^=&^feo ^ 
TC^^^M (Cg H^iNg C l2 • 0 
C {%) H (%) 

3 7.9 0 4 . 6 1 

3 8.1 4 4.3 6 

n^^m^ {my z) -17 6 C ( M - 2 H C 1 ) ^ ] 
^ \^ (DMSO-dg * TMSp^SS 

m) 

5 : 6.96(lH,d, J=9.3Hz),7.08(lH,s),7..75(lH,d, J=3,3H 
2),7.95(3H,brs.),9. 34( 1 H, s) , 9. 85 (4H, b rs ) 
[OO29l^Jg0yiO * 



10 



Tcm^s^mm (Cg h^^ 

c (%) 
3 7.63 
3 7.71 



N , 



C 1 2 • 0 
H (%) 

4.66 

4.83 



^a^«fM (in./z) : 176 [ (MH-2.HC 
1) M 



*4N^£{t7K^-l, 4-i^>j-=^r-»f>^?S$:»aAfc. ^ffi 
Ufc$S^^:S©U. S J - - - Jy J: V L 

X s - 7 ^ J - 2H--r>^('V-;i/-2-* ^ -9- $ 

y>2^ffi^^l. 9 0g«:^fc. 

[00 2 7] S^bi^ftJl^^^ 
Sfi^ 1 7 7 - 1 7 8 r 

7 H 2 O i: b r ) 
N (%) 
2 6-86 
2 S , 9 0 



B^<t^^ ' 6-r^>'-2H--r>3r^^-Jl'-2-:^ 
mnit^^ ' 6--hD-2H->r>^^/-^l/-it-:^ 

^ > ® s 
a ^ 1 8 9 - I 9 1 t; 

3 H 2 0 t i^X) 

N (%) 
2 7.62 
2 7. 81 
★ H«Ht^4«5-7-T5/-2H 
;i/ 4? =^ -tf- ^1 >• 2 Jg: ®i iS 

^ 6^ 4^ 

195-1 9 sr; 

4 H 2 O b T ) 

N '^C % ) C 1 .( % ) 

2 7,4 3 2 7 , 7 7 

. 27.42 27,62 

5 : 6.6.6-7.34(3H,m),7.68(3H,brs),9,34(lH,.s).9.96(4 

H.brs) 
[0 0 3 01 
1 J 



y ^ V - JV - 2 - 



(7) 
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JnO. 


it ^ m M ^ 


1 




^ NH 
^^^^^^^J^ N-C-NHg -HCl 


2 


r N-C-NHg - HCl 


3 


02 N 




N- C-NH9 -HCl 

N 


4 


0; 


^ ^ NH 

1 N-C-NH5, - HCl 

7 N 


5 




6 


ho'' 




NH 

N - C - N H 9 -HCl 

^ / 



[0 0 3 1 ] 



2 1 



13 



14 



No. 


^ ^ m ^ 


7 


^ ^ N H 

\ N - C - N H 5, • H C 1 

Hg NOg S 


8 




II 

N-C-NH, -ZHCl 


9 


^ ^ NH 

[ N-C-NH.2 - ZHCl 


1 0 




^ NH 

N-C-NH9 -ZHCl 



A 6 1 K 7/00 W 9051 - 4C 

V A ^ "y420 < t^308-^ 

(72)^^# ig^ (72)^59# 

< t^m-C^^ 2 - 5 - 9 < TP -(7)tr 1 - i4- 2 ;}< ^ - 



